Objective: The objective of this study was to describe mean macronutrient and food intakes in the Baltic republics, with a particular focus on fat, vegetable and fruit consumption. Design: Cross-sectional study. Setting: Data from surveys conducted in Estonia, Latvia and Lithuania in the summer of 1997 were used. Information was collected using a 24 h recall of dietary intake and an interviewer-administered questionnaire. Subjects: Representative national samples of adults were selected. All those with information from the dietary recall were included in the study (Estonia: n 2015; Latvia: n 2300; Lithuania: n 2094). Results: The mean proportion of energy from fat was high in each country, but particularly in Lithuania (44%) and Latvia (42%) compared with Estonia (36%). In contrast, percentage energy from carbohydrate, protein and alcohol was higher in Estonia. Mean protein intake was generally suf®cient if not high in some population sub-groups. Median vegetable intakes were very low (`200 gaday) in each country, particularly in Latvia. While 78% of the Lithuanian respondents consumed vegetables daily, this was the case in only 60% of the Latvian and 48% of the Estonian respondents. Conclusions: This study suggests that there is a pressing need to replace high-fat energy dense foods by foods rich in complex carbohydrates and dietary ®bre, such as vegetables and fruits, in the Baltic republics. This could provide the populations with a reduced risk and increased protection against non-communicable diseases. These issues will need to be tackled through comprehensive food and nutrition policies and health promotion campaigns.
Introduction
In several countries of the former Soviet Union, including the Baltic republics, the process of transition towards market economy has been accompanied by a severe worsening of the health of the population (WHO, 1998) . The wide gap in life expectancy observed between Western European countries and countries of Central and Eastern Europe (CCEE) and Newly Independent States (NIS) is mainly due to differences in premature mortality from cardiovascular diseases. In Western countries, improvements in dietary patterns through the implementation of dietary guidelines and food policies designed to improve health have contributed greatly to the reduction in cardiovascular mortality during the last 20 y (Wietlisbach et al, 1997; Jousilahti et al, 1996; Roberts, 1991) . However, dietary patterns in some CCEE and NIS countries remain less favourable than those found in Western countries, with relatively high intakes of saturated fat from animal products and low intakes of fruits and vegetables (Ginter, 1998; UNDP, 1999) . Information on dietary patterns in populations is essential for the formulation, implementation and monitoring of effective policies and programmes designed to improve overall nutritional well-being and reduce mortality. Such information is unfortunately limited in the Baltic republics. This is of particular concern as the rates of many diet-related diseases are extremely high in these countries. For example, in 1996, the male age standardised death rates from ischaemic heart disease per 100 000 men at ages under 65 were 138 in Estonia, 173 in Latvia and 126 in Lithuania but only 45 in the European Union (WHO, 1999) . There is consequently a need for comprehensive surveys of food consumption and regular monitoring of dietary habits and nutritional status in these countries.
In 1996, the World Health Organization (WHO) facilitated the Baltic Project, funded by the Luxembourg Government, to support each country to carry out their ®rst surveys of national food intake and knowledge of healthy lifestyle, using a common methodology. The main objective of the surveys was to provide national representative information on several aspects of food patterns and lifestyle behaviours, including food security, energy, nutrient and food intakes, dietary patterns, food beliefs, obesity, physical activity level, smoking, and pattern of alcohol consumption. This paper describes nutrient and food intakes in the population of the Baltic republics, focussing on macronutrient and vegetable and fruit intakes, as these dietary components have been linked to major health problems in the Baltic republics such as coronary heart disease and cancer.
Methods
Details of the survey methods have been described previously (Pudule et al, 1999) . The surveys sought to include representative samples of the national population aged between 19 and 64 y (19 ± 65 in Lithuania) using the National Population Registers as the sampling frames. A simple random sample of 3000 people was drawn from the population register in each country. In Estonia, sampling was strati®ed by age group. In Latvia, it was strati®ed by region, with further strati®cation by age group in Riga. In Latvia and Lithuania, substitution was not permitted but the interviewers returned to an address on multiple occasions if they were unable to ®nd the subject. In Estonia, substitution was allowed if the response rate in the county in question was less than 60%; substitutes were selected on the basis of place of residence (usually neighbours, especially in the countryside). Overall, less than 5% of individuals, in seven Estonian counties, were substituted. Response rates were 67.3% in Estonia, 77.7% in Latvia, and 72.7% in Lithuania. Interviewers were mainly assistants working in hygiene stations, who underwent an initial one-day training session.
Survey interviews were conducted during the summer of 1997 in the respondents' homes in the national language or in Russian. Interviews included a 24 h recall of dietary intake, a standardised questionnaire, and the measurement of height and weight. The 24 h recall was used to de®ne and quantify food intake during the previous 24 h (starting exactly 24 h before the time at which the interview started). Common sets of household measures and photographs andaor drawings of commonly used foods were shown to the participants to help them estimate food portion sizes. Probing questions about snacks, drinks, type of milk, fat and other foods were used to elicit more information. In Estonia, dietary information was converted into daily nutrient intakes using the Finnish Micro-Nutrica Nutritional Analysis program adapted to include Estonian foods (Estonian Version 2, 1997, Food Processing Institute, Tallinn Technical University). This program includes over 1150 food items and dishes and 66 nutrients. In Latvia and Lithuania, the Russian Institute of Nutrition Food Composition Table (based on 1984 Skurihin Tables) was used to convert foods into nutrients. The interviewer-administered questionnaire covered socio-demographic characteristics, health behaviours, and dietary habits and beliefs. Respondents were also asked to state their height without shoes and weight without clothes or shoes.
Data were analysed using the statistical package STATA version 6.0 (College Station, Texas). All individuals with missing information on age were excluded from the analyses (n 18), as were pregnant and lactating women respondents in Latvia and Lithuania (n 35). In Lithuania, three respondents were over 65 y of age but were kept in the analyses. After excluding 70 individuals who did not provide information for the 24 h recall, the samples included 2015 respondents in Estonia, 2300 in Latvia, and 2094 in Lithuania. The proportions of men and women were similar to those found in the general adult population of each country (Statistical Yearbook of Estonia, Statistical Of®ce of Estonia, 1998; Statistical Yearbook of Latvia, Statistical Of®ce of Latvia, 1998; Department of Statistics, Government of the Republic of Lithuania, 1997 Lithuania, , 1998 . Estonian respondents tended to be slightly younger than the general adult population of Estonia; in Latvia and Lithuania they were slightly older. The distribution of the study groups by area of residence and nationality closely resembled that in the general population (McKee et al, 2000) .
Variables with a skewed distribution were transformed using log-normal or square-root transformations before the analyses; transformed values were returned to their original units in the tables of results. Between-country differences in dietary intakes were assessed using analyses of variance (with Bonferroni multiple comparison tests), Kruskal ± Wallis one-way analysis of variance by ranks (for variables that could not be normalised using standard transformations: intakes of foods by food groups), and chi-square tests. As sex and age are strong determinants of dietary intake, the results are presented separately for men and women, and they are strati®ed by age group.
Results

Mean energy, macronutrient and food intakes
Mean intakes of energy, macronutrients and foods are showed in Tables 1 and 2 . Overall, mean energy intake was lowest in Estonia, intermediate in Latvia, and highest in Lithuania, in both men and women (Table 1) . In men and women from Estonia and Latvia, and in Lithuanian men, energy intake decreased with age. In Lithuanian women, it did not tend to vary by age. The median ratios of energy intake to estimated basal metabolic rate in men were 1.16, 1.32 and 1.36 in Estonia, Latvia and Lithuania, respectively. The corresponding ®gures for women were 1.09, 1.16 and 1.29.
Between-country differences in crude fat, carbohydrate and protein intakes generally followed the pattern observed for energy intake, with Estonians reporting the lowest intakes (results not shown). The distribution of crude alcohol intake during the day before the interview varied among countries, but the median intake was zero in each country.
The mean proportion of energy from fat was high in men and women from all three countries (Table 1) , but it was particularly high in Lithuania (44%) and Latvia (42%) compared with Estonia (36%). Conversely, percentage energy from carbohydrate, protein and alcohol was generally higher in Estonia than in the other countries. Mean protein intake by kilogram of body weight (around 1 gakg and lowest 0.8 gakg) tended to decrease with age, and it was higher in men than in women. It was lower in Estonian than in Latvian and Lithuanian men; in women, the intake was slightly higher in Lithuania than in the other two countries.
The mean daily intakes of foods from different food groups are described in Table 2 . In men, differences in the distribution of intakes among countries were observed for the intakes of vegetables (excluding potatoes), fruits, cereals, meat and meat products, and fats and oils. In Estonia, 92% of the respondents had consumed vegetables (excluding potatoes) on the day before their interview, compared with 75% of the Latvians and 79% of the Lithuanians. Median vegetable intakes were very low in each country. Latvian men tended to have generally lower intakes of vegetables, fruits, meat and meat products, and fats and oils than their Estonian and Lithuanian counterparts, while the intake of cereals was lower among Lithuanian than Estonian or Latvian male respondents. Fruit intake was particularly low in men, with median intakes equal to zero in all countries. No difference in the distribution of potato intakes was observed in men. In women, we found that Latvian respondents were consuming lower quantities of fruits and milk and milk products than Estonian and Lithuanian women. Intakes of cereals, meat and meat products, and fats and oils were highest in Estonia, intermediate in Lithuania and lowest in Latvia. Estonian women had generally higher intakes of vegetables than Latvian and Lithuanian women, but median intakes were extremely low in each country. Tables 3 and 4 indicate that there were large differences among countries in the weekly consumption of vegetables and roots (excluding potatoes). While 78% of the Lithuanian respondents reported consuming vegetables daily (6 ± 7 days per week), this was the case in only 60% of the Latvian and 48% of the Estonian respondents (Table 3) . In each country, women were more likely than men to consume vegetables daily. Overall, less than 0.2% of the Lithuanians reported eating neither raw nor cooked vegetables; this was the case in 1% of the Latvians and 3% of the Estonians. 
Usual consumption of vegetables or roots (excluding potatoes)
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Raw and fresh vegetables were consumed 6 ± 7 days per week by 70% of the Lithuanian participants (Table 4) . The corresponding ®gures for Latvia and Estonia were 43% and 34%. In each country, daily consumption of vegetables was lower in men and in respondents age 50 y and over than in women and younger respondents, respectively. Five percent of women and 8% of men from Estonia said they never eat vegetables, compared with only 0.3% of Lithuanian men and women. In each country, boiled and stewed vegetables were consumed less frequently than raw vegetables, possibly because the surveys took place during the summer. Approximately 10% of Latvians and Lithuanians and a quarter of Estonians reported never consuming cooked vegetables. The majority of the respondents consumed them 1 ± 2 days per week and about 16% consumed them daily (14% in Estonia, 19% in Latvia, 16% in Lithuania). As was the case for raw vegetables, women were more likely then men to consume them every day.
Discussion
The role of dietary intake in the prevention of chronic diseases has been studied for many years, and it is now recognised that the consumption of a diet rich in fat (particularly saturated fat) and poor in vegetables and fruits could play a role in the development of a range of chronic diseases including coronary heart disease, some cancers, and obesity (Wiseman, 1997; Lichtenstein et al, 1998; World Cancer Research FundaAmerican Institute for Cancer Research, 1997; La Vecchia & Tavani & 1998; Kuller, 1997) . International dietary guidelines suggest that fat intake should be limited to 15 ± 30% of dietary energy and that the daily intake of vegetables and fruits (excluding potatoes) should reach at least 400 g (WHO, 1990; Wood, 1998) .
Findings from this study indicate that the average total fat intake of men and women is clearly above these Table 3 Weekly consumption of raw, fresh, boiled or stewed vegetables by country, sex and age group
Estonia
Latvia Lithuania Group n Never`6 days 6 ± 7 days n Never`6 days 6 ± 7 days n Never`6 days 6 ± 7 days P-value a P-value for variations among countries in the frequency of eating between main meals, using chi-square tests. Table 4 Weekly consumption of raw and fresh vegetables and of boiled or stewed vegetables by country, sex and age group Estonia Latvia Lithuania PGroup n Never 1 ± 2 days 3 ± 5 days 6 ± 7 days n Never 1 ± 2 days 3 ± 5 days 6 ± 7 days n Never 1 ± 2 days 3 ± 5 days 6 ± 7 days value a P-value for variations among countries in the weekly consumption of vegetables, using chi-square tests.
Food intake in the Baltic republics J Pomerleau et al recommendations, particularly in Latvia and Lithuania. This is a cause of concern since the death rate from ischaemic heart disease among those under 65 is up to three times that in the European Union while the corresponding ®gures for cancer (other than lung) is 30% higher (WHO, 1998) . In addition, some studies have indicated that individuals with a high fat intake are less likely to meet other dietary guidelines than are individuals with a lower fat intake (Subar et al, 1994) : they tend to have higher intakes of cholesterol, saturated fat, sodium, protein, and energy, and lower intakes of vitamin C, carbohydrate, carotene, folate, and dietary ®bre Ð nutrients considered necessary to maintain good health and prevent illnesses. Data from the Baltic Nutrition Surveys also indicated that awareness of the effect of different types of dietary fat on coronary disease was generally low among the participants: in Latvia, less than a third of the respondents showed awareness of this, compared with 43% or the Estonians and 53% of the Lithuanians (data available upon request). This last observation is surprising considering the fact that Lithuanians were at least three times as likely as other participants to use lard for cooking (29% vs 9%) and 23% less likely to use oil for cooking (58% vs 75%). Unlike fat intake, mean carbohydrate consumption in the Baltic countries (between 42 and 47% of dietary energy) was considerably lower than WHO recommendations (55 ± 75% of dietary energy (WHO, 1990) . This might have important health effects as a high carbohydrate intake, particularly comprising complex carbohydrates, has been advocated for the prevention of several health problems, including cardiovascular diseases and cancer (World Cancer Research FundaAmerican Institute for Cancer Research, 1997) . One way of increasing the consumption of complex carbohydrates would be to promote whole grain cereals (including rye bread, which is commonly consumed in the region), vegetables and fruits.
Mean protein intake appears to be generally suf®cient, if not high in some cases, in the Baltic republics. The high protein intakes in some individuals could be linked with current beliefs observed within the population of the Baltic countries. Indeed, less than half the respondents to the surveys, and particularly men, believed that a healthy diet need not contain meat every day (data available upon request). This general lack of knowledge could lead to an over-consumption of meat that could in turn lead to high intakes of saturated fats and to an increase in the risk of cardiovascular diseases (Lichtenstein et al, 1998) . This phenomenon has been observed in Russia where a high intake of fat and protein in the form of meat and meat products remains, despite the price of these products (Robertson & Lang, 1997) . This could be a legacy from the original Recommended Daily Intake in the Soviet Union which stipulated that high intakes of protein were necessary to maintain good health. This belief is a major source of concern as high animal protein diets are also likely to be high in saturated fat.
Vegetables and fruit play a major role in an everyday healthy diet. They prevent micro-nutrient de®ciency and epidemiological ®ndings suggest that they might slow or prevent the onset of various non-communicable diseases (World Cancer Research FundaAmerican Institute for Cancer Research, 1997; WHO, 1990) . The mechanisms of action of vegetables and fruits in preventing chronic diseases is not fully understood. However, it has been suggested that some nutrients (eg folic acid, vitamin E and carotenoids), ®bre and other biologically active compounds found in these foods could possibly act by modulating detoxi®cation enzymes, stimulating the immune system, reducing platelet aggregation, modulating cholesterol synthesis and hormone metabolism, reducing blood pressure, andaor by demonstrating antioxidant, antibacterial and antiviral effects (Lampe, 1999) . In this study, results from the questionnaire data and from the 24 h recall suggest that current dietary recommendation for vegetable and fruit intake are not generally met by the adult populations of the Baltic countries. Overall, only 78% of the Lithuanians, 60% of the Latvians and 48% of the Estonians reported consuming vegetables (raw or cooked, excluding potatoes) daily (6 ± 7 days per week). In addition, despite the fact that the surveys were conducted during the summer, a period during which vegetables and fruit should be more easily accessible to the population, the results of the 24 h recall indicate that the median intake of vegetables and fruits of the participants was considerably below the recommended level, particularly in Latvia where it was only 200 g on the day before the interview. The median consumption of fruits was zero in each country among men and it varied between zero and 35 g per day among women. Reasons for the extremely low intakes of vegetables and fruits in the Baltic countries, particularly in the summer, should be explored further if effective promotion campaigns to increase the mean consumption are to be developed. In addition, easy access to vegetables and fruits should be promoted and increased.
Limitations of dietary information
Information on dietary intake was collected using a 24 h recall. This technique is¯exible and it facilitates the inclusion of all types of foods and recipes. Estimates of dietary intake based on a single recall may provide reasonable estimates of mean intakes for a group or population sub-group (Willett, 1990) . However, the standard deviations obtained with this technique are greatly overestimated because of normal day-to-day variation in dietary intakes. Thus, estimating the proportions of individuals with an intake above or below a certain cut-off could be misleading and was not done in this paper. Data collection using the 24 h recall method is relatively fast and inexpensive but data entry is not. The validity of the method may be affected by the memory, co-operation, and communication ability of the subjects, as well as by the skills of the interviewer (Witschi, 1990) . To help increase the accuracy of the data, 24 h food recalls were administered only by trained interviewers and common sets of household measures, photographs andaor drawings of foods were used to facilitate the estimation of portion sizes. The interviewers Food intake in the Baltic republics J Pomerleau et al underwent a one-day training session. Although not all were nutritionists, all had previous training in interview techniques. Interviews were conducted over the course of a week, thus smoothing out daily dietary¯uctuations. As the surveys were conducted during the summer, food consumption may have been affected by seasonal food choices. For example, the usual consumption of fresh vegetables and fruits may have been overestimated (Granado et al, 1996) . Dietary intake estimates were also subject to the general limitations associated with the use of different nutrient databases to derive the nutrient composition of an individual's diet (West & van Staveren, 1997) . The Estonian version of the Finnish Micro-Nutrica Nutritional Analysis Program and the Russian food composition database were the most complete ones adapted for diet in the Baltic countries. However, it is possible that the lower fat intake observed in Estonia could be partly related to the use of the Finnish database. This will need to be investigated further.
It is increasingly recognized that dietary intakes generally tend to be under-reported (Schoeller, 1990; Heyms®eld et al, 1995) . In Western countries, the average daily energy requirements for sedentary adults is approximately 1.55 times the basal metabolic rate; thus, ratios of energy intake to basal metabolic rate less than 1.55 would indicate potentially inaccurate (under) estimates of habitual food intakes. The average energy intakes of the participants in the Baltic surveys were generally lower than expected, particularly in women. In addition, the median ratio of energy intake to basal metabolic rate suggests potential under-reporting in some population sub-groups, particularly among Estonian respondents. This could explain why Estonians have lower mean crude intakes of nutrients than respondents from Latvia and Lithuania (except for alcohol and niacin intakes). This also suggests that caution is warranted when comparing crude intakes among countries in this report and that comparisons of macronutrient intakes expressed as percent of energy may be more appropriate.
Conclusions
Information on the macronutrient and food intake of the survey participants suggest that there is a pressing need, in the Baltic States, for a shift among the different sources of energy intake, particularly from fat to carbohydrates. Replacing high-fat energy-dense foods by foods rich in complex-carbohydrates and dietary ®bres such as vegetables and fruits may confer simultaneously to the populations a reduced risk and increased protection against non-communicable diseases, and help them attain energy balance . These issues will need to be tackled through comprehensive food and nutrition policies and health promotion campaigns.
